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High-frequency device 



The invention relates to a device, particularly a high-frequency device, 
comprising a frame provided with walls and leg sections extending from said walls, said 
device further comprising a printed circuit board extending perpendicularly to said walls, 
wherein said leg sections extend through holes in said printed circuit board and are connected 
5 to the printed circuit board by means of solder. 



In an embodiment of such a device, which is known from British patent 
application GB-A-2,3 18,690, a metal frame is provided with outer side walls as well as inner 

10 walls extending between the outer side walls. The inner walls of the metal frame are provided 
with leg sections extending through holes in the printed circuit board and are connected 
thereto by means of solder. Due to the leg sections, the printed circuit board is grounded. If 
such a device is used as an analog or a digital receiver, it is important that the printed circuit 
board is surrounded by said frame as much as possible. Furthermore, it is important to ground 

1 5 the printed circuit board also on the side edges. 

In the known device it is not possible to ground the printed circuit board on the 
side edges other than by connecting the side edges directly to the outer side walls. This has 
the disadvantage that, due to thermal expansion coefficient differences between the printed 
circuit board and the metal frame, the connection between the printed circuit board and the 

20 frame will crack. 



It is an object of the invention to provide a device, particularly a high- 
frequency device, wherein also an outer side wall is grounded in a reliable and easy manner. 
25 This object is achieved by the device according to the invention in that at least 

one outer side wall of said frame is provided with at least one leg section which extends 
through a hole located in a part of said printed circuit board, which part extends through said 
outer side wall. 
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In this way, the whole printed circuit board, except for said part provided with 
said hole, can be surrounded by the frame, whilst simultaneously the printed circuit board is 
grounded by means of said part and the leg section of said outer side wall of said frame, 
which is located in the hole in said part. 
5 Because the part of said printed circuit board extends through said outer side 

wall, the outer dimensions of the frame can remain the same as in prior-art devices. This has 
the advantage that the device can comply with international standards on the dimensions of 
such devices like receivers. 

An embodiment of the device according to the invention is characterized in 
10 that said outer side wall is provided with at least one cut-out part, in which said leg section is 
located and through which the-part of the printed circuit board extends. 

Such an outer side wall can easily be made by punching, wherein a piece of 
said outer side wall is cut out to form the cut-out part whilst simultaneously forming the leg 
section. 

1 5 Another embodiment of the device according to the invention is characterized 

in that all outer side walls are provided with leg sections extending through holes located in 
parts of the printed circuit board, which extend through said outer side walls. 

In this way, optimal grounding of the device can be achieved. 

20 

The invention will be explained by way of example in more detail hereinafter 
with reference to the drawings in which: 

Fig. 1 is an exploded view of a device according to the invention, 
Fig. 2 is an exploded view of a frame and a printed circuit board of the device 
25 as shown in Fig. 1, 

Fig. 3 is a perspective view of the device shown in Fig. 1, 

Fig. 4 is an exploded view of another frame of a device according to the 

invention. 

Like parts are indicated by the same numerals. 

30 

Fig. 1 is an exploded view of a high-frequency (hf) device 1 according to the 
invention, comprising a metal frame 2, a printed circuit board 3, a connector 4, a pin block 5 
connected to said printed circuit board 3 and extending through said frame 2, and two covers 
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6, 7 extending parallel to said printed circuit board 3 and closing the metal frame 2 from 
below and above, as seen in Fig. 1. 

The metal frame 2 is provided with four outer side walls 8, 9, 10, 1 1 between 
which inner walls 12 extend. The inner walls 12 comprise leg sections 13 which cooperate 

5 with holes 14 in the printed circuit board 3. The outer side walls 8-1 1 are provided with cut- 
out parts 15 from which U-shaped parts are cut out. In this way, leg sections 16 arts formed 
on the outer side walls 8-11. The leg sections 13 extending from the inner walls 12 as well as 
the leg sections 16 in the outer side walls 8-1 1 are located on the same level with respect to 
the edges 17 of the outer side walls 8-11. The printed circuit board 3 is provided with parts 

10 18 extending from the printed circuit board 3 in a direction parallel to the printed circuit 
board 3. In said parts 18, holes 19 are located which are aligned with the leg sections 16 of 
said frame 2. 

When assembling the device 1, the frame 2 is connected to the printed circuit 
board 3 while the leg sections 13, 16 are inserted through the holes 14, 19, respectively. 

15 Edges 20 of the. inner walls 12 then rest on the printed circuit board 3, while the outer side 
walls 8-11 surround the printed circuit board 3 and extend along edges 21 of the printed 
circuit board 3. The parts 18 are located in the cut-out parts 15, wherein the parts 18have a 
width W which is nearly as large as the width of the cut-out parts 15. The length L : of ths 
parts 18 is preferably as small as possible but such that the parts 18 extend through the outer 

20 side walls 8-1 1 and that holes 19 can be provided therein for insertion of the leg sections 16. 
After the leg sections 13, 16 are inserted through the holes 14, 19, respectively, the leg 
sections 13, 19 are connected to the printed circuit board 3 by means of soldering to provide 
grounding means for the printed circuit board 3. 

By means of the leg sections 13 extending from the inner walls 12 and the leg 

25 sections 16 located in the outer side walls 8-1 1, an easy and reliable method is provided for 
connecting as well as grounding the printed circuit board 3 to the frame 2. 

Fig. 4 shows a frame 2' which is similar to the frame 2, except that it 
comprises an additional inner wall 22, which shields unwanted oscillations to the IF output. 
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CLAIMS: 



1 A device comprising a frame provided with walls and leg sections extending 

from said walls, said device further comprising a printed circuit board extending 
perpendicularly to said walls, wherein said leg sections extend through holes in said printed 
circuit board and are connected to the printed circuit board by means of solder, wherein at 
5 least one outer side wall of said frame is provided with at least one leg section which extends 
through a hole located in a part of said printed circuit board, which part extends through said 
outer side wall. 

2. A high-frequency device as claimed in claim 1 , wherein said outer side wall is 

10 provided with at least one cut-out part, in which said leg section is located and through which 
the part of the printed circuit board extends. 

3 A high-frequency device as claimed in claim 1 or 2, wherein all outer side 

walls are provided with leg sections extending through holes located in parts of the printed 
1 5 circuit board, which extend through said outer side walls. 



WO 2004/043124 



PCT/IB2003/004647 




FIG.4 



INTER 



NAL SEARCH REPORT 



No 



Internatk * '^p| 

PCT/H7 03/04647 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC/ HG5K9/G0 



Accordi ng to International Patent Classification (IPC) or to both national classification and IPC 
B. HELPS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 H05K 



Documentation searched other than minimum documentation to the extent that such documents are Included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 

EPO- Internal, WPI Data, PAJ 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



EP 0 957 665 A (ALPS ELECTRIC CO LTD) 
17 November 1999 (1999-11-17) 
paragraph [0018] - paragraph [0038] 



US 5 731 964 A (KITAKUBO KAZUTO 
24 March 1998 (1998-03-24) 
column 2, line 16 - line 48 



ET AL) 



US 5 508 889 A (II HIDEHIRO) 

16 April 1996 (1996-04-16) 

column 1, line 40 -column 2, line 14 



1,2 
3 

1-3 
1-3 



□ 



Further documents are listed In the continuation of box C. 



[x"j Patent family members are fisted In annex. 



0 Special categories of cited documents : 

"A* document defining the genera) state of the art which Is not 

considered to be of particular relevance 
"E* earlier document but published on or after the International 

filing date 

"L" document which may throw doubts on priority dalm(s)or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 



T later document published after the International filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
Invention 

"X* document of particular relevance; the claimed Invention 
cannot be considered novel or cannot be considered to 
Involve an Inventive step when the document is taken alone 

T document of particular relevance; the claimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more ofher such docu- 
ments, such combination being obvious to a person skilled 
In the art 

*&" document member of the same patent family 



Date of the actual completion of the International search 



16 February 2004 



Date of mailing of the International search report 

0 8 MAR M 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 PatenHaan 2 
NL-2280 HVRijswijk 
Tel (+31-70) 340-2040, Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 



Authorized officer 



ANNA FLODMAN/MN 



Form PCT/lSA/210 (second sheet) (July 1992) 



ONAL SEARCH REPORT 

on patent family r 



Patent document 
cited In search report 



Publication 
date 



Interns 



""/^^ion 



n No 

PCT/TB 03/04647 



Patent family 
member(s) 



Publication 
date 



EP 0957665 



17-11-1999 



JP 
DE 
EP 
TW 
US 



11330766 A 
69913425 Dl 

0957665 A2 
517506 B 

6399893 Bl 



30-11-1999 
22-01-20O4 
17-11-1999 
11-01-2003 
04-06-2002 



US 5731964 


A 


24-03-1998 


JP 


8316677 A 


29-11-1996 








CN 


1145573 A ,B 


19-03-1997 


US 5508889 


A 


16-04-1996 


JP 


8018265 A 


19-01-1996 



Form PCT/ISA/210 (patent family annsx) (July 1992) 



